An increase in DNA double-strand breaks, induced by Ku70 depletion, is associated with human papillomavirus 16 episome loss and de novo viral integration events.
Integration of human papillomavirus type 16 (HPV16) is a common event in cervical carcinogenesis, although mechanisms of integration are poorly understood. We have tested the hypothesis that an increased number of DNA double-strand breaks (DSBs) affect HPV16 episome maintenance and integration in cervical keratinocytes. Increased DSBs were generated over prolonged periods of up to 50 population doublings in the unique polyclonal cervical keratinocyte cell line W12, which stably maintains HPV16 episomes. This was achieved using repeated treatments with short interfering RNA to obtain sustained depletion of Ku70, a key mediator of DNA non-homologous end joining. An increase in DSBs was seen shortly after commencement of Ku70 depletion. Continuous depletion was reproducibly associated with loss of HPV16 episomes and also with a new viral integration event, which was rapidly selected in outgrowing W12 cells. Despite the prolonged presence of DSBs, high-level chromosomal instability (detected by marked changes in genomic copy number) was not observed until cells containing the new integrant were almost fully selected, with no evidence of such chromosomal instability prior to integration. Our data show that increased DNA DSBs are associated with HPV16 episomal loss and integration in cervical keratinocytes. We found no evidence to support the notion that major chromosomal instability precedes HPV16 integration, although such instability is an important consequence of the integration event.